5th International ACC Symposium: The New Genetics of Benign Adrenocortical Neoplasia: Hyperplasias, Adenomas, and Their Implications for Progression into Cancer.
Genetic tools for the analysis of human tumors have developed rapidly over the past 20 years. Adrenocortical neoplasms have been subject to multiple analyses using these new genetic tools. Analysis of adrenocortical carcinomas (ACCs) has been complicated by the fact that these tumors tend to exhibit multiple somatic abnormalities, so that identifying driver mutations is complex task. In contrast, benign adrenocortical neoplasms have proven to be a fertile ground for the identification of the genetic causes of adrenocortical adenomas, as well as a variety of adrenocortical hyperplasia. Analysis of cortisol-producing adrenocortical adenomas has revealed alterations leading to enhanced signaling through the cAMP-dependent protein kinase (PKA) pathway. In contrast, macronodular cortisol-producing neoplasias have been shown to result from mutations in the ARMC5 gene, whose function is not yet quite so clear. In contrast, adrenal tumors resulting in excess production of the blood pressure hormone aldosterone almost always result from abnormalities of calcium handling, both in single adenomas and in bilateral hyperplasias. In both cases, there is elevation of a signaling pathway responsible both for hormone secretion and for gland growth and maintenance, thus confirming the linkage of these two output of cellular physiology. The connection between the benign hyperplasia observed in these states and adrenocortical carcinogenesis is not nearly as clear, although genetic studies are beginning to elucidate the relationship between benign and malignant tumors of this gland.